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Abstract of JP2001 196590 
PROBLEM TO BE SOLVED: To solve the 
problem that a large number of unpaired 
bonding hands are formed at crystal grain 
boundaries, when a crystalline semiconductor 
film composed of crystal grains is low in 

orientation properties, and the crystal , , „ T „ T . T 

semiconductor film is deteriorated in carrier J - J " ' ' ' rrrr- — ~rrr "»: ■ ::.$< 

{electron, hole) transfer properties. <*J **» ,/ . ! 

SOLUTION: This manufacturing method a&uaf 
comprises a first process in which the surface 
of a substrate is exposed to a plasma a - s » «*xe 

atmosphere that contains halogen, a second 
process in which an amorphous 
semiconductor film is formed on the substrate, 
a third process in which a layer that contains a 
catalytic element which promotes the 
crystallization of the amorphous 
semiconductor film is formed on the to 
amorphous semiconductor film, a fourth 
process in which the amorphous 
semiconductor film is turned into a crystalline 
semiconductor film through a first thermal 
treatment, a fifth process in which the <w 
crystalline semiconductor film is selectively 
removed into inland-like crystalline 
semiconductor films, a sixth process in which a 
gate insulating film is formed on the island- like iei 
crystalline semiconductor films, and a seventh 
process in which the substrate is subjected to 
a second thermal treatment in an oxidizing 
atmosphere after the sixth process. 
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Wm 1 0 1 bC, 2 0~ 1 0 0 nm <S?£K 144 0 ~ 

s o nm) 0*3<e>#akw£$&& 1024 

MEiCVDS. -/^XTCVDftSfclJX/Vy^ST 
30 fr*5. ***«"Ctt6 0nmP©#»K->U 

***«»W*TFT«>»(tJl©«lffC&*to»tT»4JSc 

[0 0 4 1 ] *fc. #ft««ifi*#tr*9*ttiLT 
S4, #AK***K. 0 , 

set-. a«±i=T«itt^# 
as«-> u 3 >m£ £^Mi&Lte^T-mmmzwm-?z> 

nTSit^o, f^sasnsTFTcoittt/t7^*4ft«$ 

E0 0 4 2] lfSSxij3»8l 0 2±«C3iJ|S 

U. ^^-->^^J;oTISDgEl 0 4a» 10 4bSrB 

(gll CB) ) 

[0 0 4 3] a*S. S*€:$tt*e»Bli L-Ttt. gHfci- 
50 'J3>g, fftxUa>I, S<tSfti'U3>'ilSfflt» 



tra*£ffi)£©«T$trtftS«tT?*0, SiOxNyX- 

4. NZORl/NH3*JB»J»Xtl,TfP»-«-»C:tia*»I 
At-CfcCI. ^WrsSSSRaSEa^ 5atonieX£U:5 Oalo 

[0 0 4 4] 1 0 3<J0/t^-->^ 

[0 0 4 5] SJt»C. 1 0 - 2 4 7 7 3 S«&« 

(*iil!IM0 9/0 3 4, 04 1tC*tj£) IClS^S 

(SftftlClBLT. ttftft^afif *«tflt5E* 
[0 0 4 6} #NSS*i£*^r£r*«#Mco 
M¥ 7-130652 *£«<DlfejK0« 1 lzmn$tlft& 

Mtji**rbT<r>&. 

[0047] m^x^tmmjtm^tsm^^^ 

[0 0 4 8] *fc. #»K->U3>Bt««W*SlS»Cfc 

»sb<«4 o o~5 s ott- 1 mmmmom 
[o o 4 9] tsufbifite. Sf4 o o~5 o o'er- 1 

fc«, 5O0-6 5 0t; L < ii 550-600 

13) T?6~16ISM (»*U<tt8-l 4lt>m) cD^sa 

[0 0 5 0] *3IJ(S«T?«. *Bt5£*iL-T-5flr;H& 

ffl^, 5 7 oicT i 4^n6cof^iaasff o. -e<z>*sm, 

BBOSS10 4a, 1 0 4b£g.'&£LTiH«&S« ( S:iFff7Sc 

WTrt^ftSv-Unvgi) 1 0 5a- 1 0 Sd*«M3n 
-5. (El 1 (C) ) 



[o o 5 13 mmit<oxm-?mwz=.y >r)\,%te 

£-?Xf£bTl SMsKSWaw* <**M«|-ettU 
» *j6ftrrsig«:fT<<v Moggl0 4a, 1 0 4bT? 
•aLfctt«1t>'U3>«Cl x l 0"~1 x l 0 !, al 

oms/cm' aimmx') >^ts i ) >mumm. («t. 

^U^WWtt*?) 10 6a. I 0 6b£Jgfi£f S. 
(Bl (D) ) 

10 [0 0 6 2] ^C, tffBf4't4 5 0-6 5 0T: 
(*¥t;b<tt5 0 0-5 5 Q*C) . 4-2 415(15 
L<tt6~l 2**ffl> »KM&JSxe&fr3. COiSlI 
xge J: 0 mikn •> U n >ffil* o- y * jnt55BJ©^ia] 
CftM b, U >©y y 5"J > ^f£ffl J: -> ty y * U > 
10 6a. 10 6bK:««*n5. BP*., SSS.fti' 

^a©»a« -> u a >« i o 7 a- 1 o 7 dic-&sn*- 

-y^JPilffite, 1 x l 0"atns/cm'^T. J?£b<«l 
x l 0"atms/cm 1 i~^-C«M-r«>c:i^T-SS. 

20 [0053] mz. ~?xt>mi o s^sL, m&kMi' 

U □ >gl 1 0 7 a- 1 0 7 d±»C&©*J««5&ilDB i ©fci& 
1 0 8 £©j5£T -*>„ 1 0 8 « 1 0 0 - 2 

0 0 nm (»$L<ttl 3 0-1 7 0 nm) 

natfls ^ u 3 >m * it i*mit >'J n » « t a 

t». cio«Simi 0 8«^^AD^(CMS«^Ur!> 

[0054] -e-LT, ^-(D±;cuvx f-vxi'ioes 

JgfiEL. HM1 0 8£;frbTp§!£tt4T*^M#!7£ 
30 m <£TF, pS^F^TC^i^p) ^flPfS. pSPF 

£©X*§ (ftMF-^Igtl^) ilTFTCDL# 

->-^9> (b,h.) sii»iia^^7X?igi 

fc-f#>H-7ttT#D>«Hlrt-S. Kill. Mfi^«S 

[0 0 5 5] uCIiCiDlXl 0"~1X1 0"it 
oibs/chi 5 (^IWtliS XI 0" - 5 x 1 0"aioms/c 

^■£r?FM%S«El 1 Oa, 11 ObSr^ESTS. &*5, * 

(fib, iJXrttSEnTUfcHW*) tp8?N 
feffi® <b) iifem-tZ. (HI (E) ) 
[0056] kvXh7Xi'109 &^*b, 

T, SftStfc^) 111-114 ^jgjsgTS. 
ffitt^l 1 1-1 1 4(i, n^ir;US-S^»!3^SDbT 



( s ; 
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>yfffflKj:0»3cXt4fil»LT4S0, 1 1 1- 

1 4 ^KB^T^teSS^WiSgm, 1X10" atas/c 
m'ttT, ff*Kttlxio"itii/€^T»*. (HI 
(F) ) 

[0 0 5 7] $fc. pfl-^HTFT©gftll 1 1 

0. nft**STFTOftttill2-114ttpa 
?Mttl<l[« <b) iftoTH*. *£J3*Bfl?*T-(4, C© 10 
«^©ffitt)g 111-114 (*^:TSttSfe«IIK^{c 
jS&T&StJgSrrS. BP*.. TFT©Kif^lc3£^Sr$ 

[0 0 5 8] ^iC. ^X7CVDSS£tt^Vy?tt 
£. #Sgffi{sm4, 3 0 nm*©g^bie<b->U3>ia* 

[0 0 5 9] 8 0 0-1 1 5 0t; (ff$L<li9 20 

00-1000 "C) ©MS?T 1 5#— 8P£P«(f (!ffSL< 

tt3 0»-2^ia> wiftiaaxs*. m.it'&.nmnrf^ 
jBUftsxstiTS. ft*, @i (E) ©xs^gsiB&n 

(A) ) 

[0 0 6 0] ftfc. Kfbtt»H«tLri4, K?-flfc» 
©IS«*lffi0)ffi;«*l::tt K7-f K*#HSjWBL,-0»*. 30 
^fcSfHJKtbfc* 1 . 1 OOasRSMMflgnrfroTfe* 

WTCStli ii-i l 4£©#SK*s^T=feMffc 

JgfiSStlSy- 1 1 5 <F>mmtf 5 0 - 2 0 Onm 

(»SKH1 0 0-1 5 Onm) fc&aiSfcBWr 
«. **l(SW<OS»B!ftXSTtt. eOnmfOSttl© 
5^2 5 nra^SftSftTSti 111-11 40 
Ii4 5nrai&5, 3 0 n mJP©3£S3£:-&tr*gS 

Uif-hmmmi l 5©Jg|J¥{41 I Onmift-S. 
[0 0 6 2] ^tC, ffSrCU-^X hv^.^ 116-11 
9£J§J$-f -5. fLT. nS£«^T^.^S6#l7C^ 

M%S&& l 2 0- 1 2 2 £JfJj£T£., ft*S, nSPF*!** 
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[0 0 6 3] CO^SEttSME i 2 0-1 2 2(4, iCC 

W*«ftlW«2x 1 0"-5x 1 ©"atoms/cffl' (ft 
«B5l:tt5x 1 0"~5X 1 0" atoms/cos') OfgT 

[0 0 6 4] ftii, ^.^Ti47*X7w' > (PH.) £ 

x l a t» t- y 5 >cv l fc -i ?t > h - -/^-e u 

/S1X1 O^aloms/cn'Oiiffir-^iD-r^^ ft 

ftl>. CClSTft y-hil 1 6£^LTilSy 

[0 0 6 5] SC. 600~l00or (jfiL<l±7 
0 0-8 0 0*0 <0^rattJ?B§£*T&4a3S:fTt,>, S 
2 (B) ©XgT»lni**l*:'J>*iSttft-r*. 

(H2 (C) ) 

[0 0 6 6] £©S#. BfilCU XOSSflHSKJB&bifcg 
*«JiiT**. £©ffif!MbXlI(4S&iF£fflt»fc:7y- 

10 0 6 7J £©IllfcJ:Dnffl*tt#riMt <b) 12 
0-1 2 2©i£^8g. BP*. nS?M*«K (b) <Z>m 

(b) £©tta»**9HlCtt*. - 

©Citt. mzTFTfr^l£LtzmgJZ&^T. LDD 

m&£^**)m&mmt.mii?;\z&m&m-£%*&m. 

[0 0 6 8] y-hEII£ft«tt*M**jfrr 

a*. ij«c«i;T-i. Eit^tiliittci 
tfflFSLti. *3S»«!n?B. w,\mm.mi zzt.m2m 

m.m 1 2 4 tT'^SSII^Mtli. (i2 (D) ) 
[0 0 6 9] C^TflSfil 2 3. S2«iil 2 
4 £UT(4, ?>M(Ta) . (T i ) , =E»J 

yf> (Mo) . ?>Wf> (W) . i^PA (C 

r ) . x'j3> <s i) fr*>m&t\rc.7cm, ttzitmm 

St. Sib^>^X^>SI. g-fb^>&) . SfctefiffE 

as, Mo-Taf?M. ?>ifZT>->'j#'f vmm 

[0 0 7 0] ft*S. fg 1 123f4 10-S0nm 

KtJ20~30nm) iU M2 ilffijR 1 2 4 
(4 200 — 400nm (Sff * KB2 5 0- 350n 
m> i-rtlt^t^ *3!|ffl0ijT-t4. fgl^mSIl 23t 
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L-T. 5 0 nmmtO&fc?>ifZ.T> <WN) HI 
2@miK 1 2 4 iLT. 3 5 0nmW>m>^ 

[0 0 7 1 ] Sfc. Siitll 2 3tlsTmt9>? 

[0 0 7 2] Hf«il2 3tB2itil2 10 

1 2 5- 1 2 8 SffisETS. SWlEllSiCJg&S 

nay- hiBisii 2 6. 1 2 7\inm^m^mm <b> 

12 0-12 2©-«Bty-K|ftft«l 1 5^1T1 

ft « <t 5 izMmtz. zomtz-o fc»#3»*ac Lov&jig 

<hft5. feiS. y-hEtSl 2 8a, 1 2 8bHSr®f« 

^6MfiE$*tTU4>. (02 {£) ) 

[0 0 7 33 *iC. UyXh775 12 9$Ml, p 
m*&.®7cm (#^Jfc«T&#D>) ^^JjpLT^ig^ 20 
i:#D>$tWMW«13 0 1 1 3 1 SrIMifc-TS. 
#H^0!lt , (i^7> (BiHi) ^fflufc-r^-VH-^ 

±03X10"-3X1 0" aloms/csn* (ftSlWlCtt 5 
x i 0"— 1 x 1 0" atoms/cm' ) ift^T^o >^^Jto 
f*. ft*S. *BJ*S#*-C(i±teigS®H-CpM^«6®J 

■S. (03 (A) ) 
[0 0 7 4] Uz/Z hVX? 1 2 9 y 

l/y^ b^Af 1 3 2- 1 3 4 ^fgs£-T-5» tLT, n 

U >$-g£f^S5E#ffi« 13 5-141 SrJgBSTS. C C 

Tfc. 7*xy~{> (ph.) effl^fc-r^-vH-^ffi 
t>. c<om^<D>j><ommiti x 1 o !t ~i x 1 o"at 

otDs/cm 1 (fti«i;tt2X 1 0"~5X l O"aloms/c 
a') i-T*. (03 (B) ) 

[0 0 7 5] ftfe, *Hj*ffl#4>T-tt±ia?^ffi^HT-nS 
^««7c**^to^««l««*nS!^«i»j«« (a) t 40 

fits, wwai3 5-i4iA«3n 

S4#Aft<T&iA. iJE-pT, ^jHS + TB^FfcSftiUSt 

13 5-141 tinlB^a#I®« (a) if^i^Ti 

t0 0 7 63 #CK, L-y7.(--77?l3 2~1345H 
2sL. y-hE8l2 5~l2 8£7X5tUTSE8 
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-&„ c^ixisE^nwMiSMi 4 3- i 4 eicta 
WfanP^snfeM^ (b> ©1/2-1/1 o (ftaieg 

(cai/3-1/4) COigffi (II. ^(O^Y^^H 

ffigj, X 1 0" — 5x 1 ©"aloms/ctf , 

«IWC(i3X 1 0"-3 x 1 0"atGBs/cm\ ) Tf'J 

U pS7ffi««« (a) «n£7«E«ffitt 
(c) t«itS. (03 (C) ) 
[0 0 7 7] ft*. C©Igtiay~KEST«Snt 

«#£llfe^T£T©*«tt»nSi;:*> l x i o" - 5 x l 
o'^ioms/cm'^ss-cu n-o****. #w 

ftl^. nS!^Ft«ig)ffi« (b) 14 2-14 7Cli 

(EK^**^— ^liTl x l 0 IS ~1 x i 0"atom 

iipS^«ta« (b) (r#sn-5#o>o5- 1 offi 

©MTU >#?tsi]P£n&<7>-i^ CO«^fe#P>tin 
Si^fce^iH^ (b) ©««£KBR«*#*.!fcU£**.T 

[0 0 7 8] » 1 ffMKftlR 1 4 8t**t4. 

flEW(Ctt^fcxUn>K. KflS&"J=i>K, §gftg£ft-> 

if&tA. mj?*4l 0 0-4 0 0 nnKk-rftfcEa 

,0, NH,$mm#Xtl>. 2 0 0nmf©f«ft-> 
>J=J»P (®.L&%m&&2 5-5 OalomicS) Sffit,* 

[0079] *ft^n©»fln?*ini*nfcnai 
*7t}4 p s^ttttTn* *e«<b-r * fc * t »«iaxa* 

^fSttgHfC^»Cd3i^T5 0 0-8 0 013, £?£L<«: 
5 5 0-6 0 OICTfTAtfan. 2MSJgeST(46 0 0 

(03 (D) ) 

[0 0 8 0] ***6«-Ct4* >y^T->SE*K»»tL 
Tffl^T<^&#. ^>^X7->mt4^#!*^fcC^^C 
£**JSlS*lTH*. IP%. SIlTIotHtlTfetf 

5. *SM6WTt4BtfcKitBliL-TJ4*1srK: 

» L T Sft t >- U 3 > W * U T V i -S fc » . Sft -> 

»j3>jR<ot:>*-jKz>sjiBsaic-e-rc»iViiiflETfi§ 

[0 0 8 1] flttftliWi. 3-10 0%«>^K 

5g£-g-;£yf£BgC>£T-. 3 0 0-4 5 OtT 1 -4^C5 
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[0 0 8 2] Bttfl:igSttAfc&, f HP^iSl 

4 8Oll;5 0 0 nm-1. 5 *tfflJP©fi 2 fflra*fe»& 

149 ^m&LTh, ^tmmvkimzmmam 1 4 9 

tlTSO 0 nmf©My'J3>M^5X-7CVD 

act e covxmimmmmm iwutmt 10 

/■j3>i) i-48tjg2 mmmum mm -> u a > 
i) 149 .troigfiBi-c-ft* 1 umm<Dmm&mm£m 
Birrs. 

[0 0 8 3] ft*. gOIgTiitA ! *tll H2i 
mtfittRl 4 9£L,T. *U-f3K. 7*UJk #'J7 

5 K, U -Y 5 H75 F . BCB ( 'O d7t 

[0 0 8 4] *©i, -MT.H£-*tl©TFTCDV-^ffi«* 

*i, v-xE*tti 5 o~i 5 3i, hk>sii 5 4 20 

-15 6 £IStt5. ft*. CMOSESS^R^T**: 
sd£ F L"f >Et8 1 54lipftMSTFTinft 

TW^H* 1 , *jHfiOTT?ttC<iDiH«t€;, T i 2 0 0 
nm, TlS§O7Jl'SZ'?ii5 0 0nin. Tigl 

0 0 nm&XAy#&i~emmLTMl$.Lfz3mm&<0'm 

mmt-fz, (14 (a) ) 

[0 0 8 5] 5fctC, /V;/ x^-i'a >Sg 1 5 7tLT. 
SftvU3/l, i<t->'J3/I, *ftliaftifl:i"J 

3 >ST 50-500nm (-ftSWfZte 200-300 30 

nm) vmzx-mf&rz. zcom. *5e«w-cfctBi«>jB 
>Ki 5 7 0>mm%:&Btz£.i:biz, mi, mzmvx 

[0 0 8 6] Ayx^->3 >K 1 5 7 <&JEJfiKL 

~10 0%©*$&^K4'T-. 3 0 0-4 5 0"C 

•>3>Bl57t:88Dg <®^-trr) SMLTfcHT 

[0 0 8 7] e<£>^, WtRWJgft* &ft-5Sfl 3 JBRtfilUI 

1 5 8£»1 n®<r)BiS\z&$LtZ>» flfiiLT 

if'HSK. 7?'JJk #U7SH, tf'J-fSFT 50 
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3H, BCB K>y^D7"T» ®£^ffl-r-E.-<i: 

iftT*«&. ¥Sttt=«ns^E<tt***±tfen*. ft* 
±16 L fcEli^WttlitlMM^aSS i Wtfett ft £ * ffl 

5M^#U-fSH*fflk 3 0 0'C7?jKE£L,X»fiE 

■rs. 

[0 0 8 8] Jfcfc. B*SBii{!:afll«C*(r>T, MI3 
JlfflifelMR 1 5 8 ±i:ISg 1 5 9 £Jgfi£f ft*. 
*wiMI*Ttt3t«!:*»iS***i:l'^*«feT?aEiKI)tt 
lr»5X*ftffl^«. 1111 5 9li7Jl/5^i» (A 
I) . WXT1). ^>^^ (Ta) *»&a«nfc 

1 0 0-3 0 0 nm<Dm$lZi&!&?Z>. *^Jg09T«lw 
JX©3 l ^>«-^Wd-e-fc7'^5n^AK* 1 2 5 nm© 

Coosa] ft*, msmmmmmi 5 8±izm<t-><) 

3>i^©MS5~5 0 nmi«LT*< £, d<0 
±t£^T*38ift&©&*te£i«to*C£# I T**. £ 
fc, #«»IS^»*L.fc»3HWIiMiaBSl 5 8»3tffiJC 
CF.^X^ffl^fcy^X^ffl^SSTi:. ^ffi&SlC 

-CI* -5. 

[0 0 9 0] *fc, COf* -&fcT)l> 5. 

[oo9 1 ] ^tc biski 5 9«>ss(=»saeft:££ 

fctt^X^SMbSi (**ttWT7«rftliSHfcB0 
20~100nm L<IJ3 0-5 0 nm) 

onttt i e o zmm-n,. ^mmx-^mmmi s 9 

gSit«ll6 0tLtSSft7*S=:^A)i (7^5* 

[0 0 9 2] C^tSitteMffiiCfiSLT, sr-Hnc7 

^^ffgir*. CWil 5!S©IEi7> : er'>A7(c^ 
Mi:^L'>?Vzi-}Ub$:2 : 8 Til£r LfeSSre & 

r>, c titer ^-ttKod*.. ph*«7±o. 5£ft 

Ill 15 9 s&<JgJj££tlTt*'53H£<£i8 
»:§L. jKMU 5 9£ifetT. -m (iScmA- 

sc+mA) ©ii««itt*jM\ 
[0093] mm&nt&miimmtitnm&nmimmm 
itm<»mmzm>mrfitmzmt-?&&. ^m^ot;* 

1 0 0 V/m i n ©#E h Ef ±#S tT, ill 
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Steffi 4 s vizmisfztczTmmmimwzmTsi* 
s„ £<o£5Ki>Tmmmi ssommizitm^mso 

fc. jgMBtl 5 9©g|jii«9 0 nrntfc*. 

[0 0 9 4] *&. £CT»i»ttiHfcjS*fflt»TttBR 
XTCVDS, MCVD&SfcttX/ty^gi&i:©^ 10 
OOnm <«F£ L<&3 0~5 0 nm) ttSCtAW 
itffc->gn>J^ DLC (Diamond like carbon) 

sec, ^ft6*a*^to*fcajm*ffli/»T*>At>. 

f0 0 9 53 »3JHa5*ft»«l 5 8, Ay->^- 

->3 >K 1 5 7 IC F V"f >£U$ 1 5 6K^T*n>^i? 

h^-jn&^j&L, mmnmi e 1 ^jeerrs. a*. 
mmm& i e 2 «:Ri$-r-&#i©»3ii©itB#«&-eifc.5. 20 
mmmm ui. 1 6 2 14. siaii*tMtt5 

assiitts&ai:. mt-i • xx (it 

O) K£l 1 0 nm(0©$iC^/'1y5'^-e»^-r*. 
[0 0 9 6] 1 6 1 &j«Hk 1 

(WMn-m-v) 16 3§Mt5. S*. £©*! 

Ifli 5 9£7D-^>yf#<§ 
I, *:«£«> M^tfi, »£L<te 3 (5*-* 30 

[0097] cvLTm~&WL±iz, umm^iimmiss 
4j, 14 (B) cfi^Ttt. mwmt&iz.itt>7+*Ji>m 

TFT1301. nftW!TFT 1 3 0 2, 1 3 0 

ISTFT1 3 0 4d^J5EStl*. 

[0 0 9 8] fM»im§£©P? L i-*;i'S!TFT 1 3 0 1 iC 
(4, 3-v*)l>Mf$M.m2 0 1 . V-XW2 0 2, F U- 40 
-f >SI«2 0 3 *«-t#T-e*T. p H^UE^iS^E (a) T*J^J& 
StlS. fib. «*C14V-X2 0 2®*£RtfKH'> 
g|^E2 0 3l;iX10"-5Xl Caioms/cB 1 ©igS 

[0 0 9 9] nft^HTFTl 3 0 2l;tt, 

ftMMM2 0 4, V-7iM2 0 5, Fl"f> 

©Ml;:, y- HftWKfctf-L-Ty- FE*£fi«t^fc« 

&*5. ov(4overiapCDS«T-MUfc. ) 2 0 7#f#&3 50 
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tl<b. C©U#, LovS«2 0 7tt2xlO"-5X10 

«fc 5 lzMf$L%tLZ>. 
[0 10 0] tt, nft^HTFTl 3 0 3l;iJ, 
?**JMgj£tK«2 0 8. V-XSM2 0 9, F K > 
iSS*§£2 1 0. ■€-UT^r*->HBfi6**t»£tJJ:5KL.T 
LDD«*2 11, 2 12**»SESnS. IPS. 

*Jl/»fiK*«i©WKl* f 1 K 
*JI-»ja«*i:0|BHcLDD«*a*3gl«*tl*. 
[0 10 1] 3**5. C©«flrCttLDD*tt2 11.2 

(Lov**) £y-hK« (sCHOW 
+*PI*CO«fc-5&ffi«*LoffK«i^5. fcfc. off!* 

[0 1 0 2 3 ^dTHeiCSSTSfffilSfctEN (B) \Zm 
Lfcnfl-MSTFT 1 30 3£i3 (C) ©I§£ 

IC, LDDi8«2 11tiJ6l:Lov®«2 11a, Loff 
ffi«2 1 1 btCKS'JT^S. t8£E©Lovffil£2 l 

lafC«2x 1 0"~5x 1 0 " atoms/cm' ©»£T?U > 
i^tni,^. Loff&«2 1 lb«^-©l~2fi| <fS3E 

[0 10 3] *fc, BisfiTFT 1 3 0 4 SC(±, ^V^Jl' 
^s£SIJg2 13. 2 14. V-XM2 15. r 1 L"f > 
««2 16. Loff«8^2 1 7-2 2 0, Loff®J®2 1 
8.2 1 9l£jKUXl:nS7M«)«4t (a) 2 2 1 A^gg 
IStl*. C©P*. V-X««2 1 5, HK >®SE2 1 
6 1***^*1 n ffi:*«flMI* (a) T^sKStt, Loff 
S«2 1 7-2 2 01in S!7«»fi« C c ) -eSsf&£n 

[0 10 4] *3SJS«T?tt. JWsiS[a8§fc£tfil$1iP@£§** 

fcTFT«ifi<fc, «*:7«*IMe*»fflLfcTFT«i6 

[0 10 5] Will 7*r^?FVniMS* 
nft*;HTFT 1 3 0 2«itfj£S&fP£ 

OHS)*i:Lovlia«* S c it. T^Sfe'ttSfetS 
KU4>«tt©4Rflgft<Sfe&r. *tU7 <«^) ©^ 
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[0106] j&u •&m\z&cx j ?**)mi$M)$,*&. 

[0 10 7] nft*JtSTFT 1 3 0 3B*? 

U £SCLoffM*SSMS**££rfc:*:7«flfflMe 

0*%£>Sft:<6. ^-hB»ft*&£IM*«£:fc*.fc5 
ft«it<kbftttnt:f&eft^, J; oTttL 

[0 10 8] nft^JHTFTl 30 4li£^ 

**i*D US <t*:0 5-5 LovS«$i2E-a-r, Lof 
ffii,ijB£©LDDfg#£LoffS^£LTfflV»*C:<i: 

(a) 2 2 1 (45*-7tt8«£ffi€;®«f *±T##C*3»"C 

[0 10 9] *fc. ^t^HS-TtfmfciSLtnf 
f^JHTFT 1 3 0 2 0Lov®^E2 0 7 CDS<* <*!> 
(40. 3-3. 0 Atm. ftSWfc^O. 5-1. 5^m 
<hT*lfcMU». nft^HTFT3 0 3fflLov 

@Sls£2 11a. 2 1 2a©fi£ («) 140. 3-3. 0 ti 30 
m, 0, 5-1. 5«m. Loffffi«2 1 1 

b. 2 12b<0#$ («) 141. 0-3. 5/im, «*» 
£14 1. 5-2. 0Mmi:-rtlS4"fit>„ Sit. HilflTF 
T 1 3 0 4fC$:W-£>*l-&Loff«ESE2 1 7-2 2 0 CDS 

a (ffi) tto. 5-3. 5 Mm. vtnmz\%2. 0- 

2. 5jimttn«gH. 

[0 110] 2 etc, pft*;HTFT 1 3 0 1 te£ 
TFT1 302-130 4l»g5I§ (^>-tJU7 7 

[0 111] Sfc, #SfelSWTt*«i#*a<OSS*#i:L 

&g e ^se-t 5 it * \~ >&m u urn m m <n & m mm 

c0K^^gE©9S D^^ltsia-a:* c £ *n?$5„ 
[0 112] Tite. *»Hf4*£lS0!ll;:*cL£«tt«flk 



) 2 0 01-196590 

22 

^ift^g - 3 1 6 5 6 7 <s%mm, 9-2734 

4 4*f ffil St (4*$iB¥ 1 0 - 2 5 4 0 9 7 -SftfjSiSctE 

[0 1 13}'dc:T7i?r-f??hU^XMA^. 7 

WT4. ■SCaR'TA^K:, B4 <B) 
»U ffif6]M5 0 1 £«^"T5. #*»WTfcJ:E|S]«£ 
LT#^£HMffit>5. Sit. M^1SI5 0 2I: 
14, S»l«RS0 3i. El*J«S 0 4 

[0 114] SfcC GlfiIjRej&£Lfc», 5tf>^MS 

A«*nfc7 ?f-fyThiji» xsstMisilti 

UtttfJlH. £0O±5KbTia5l;:w?-7?^>r:/-?h 
[0 115] [ffiH)2] 

[0 116] CCT?l4iil^g5cOiS^TFT£. HSjtSB© 

- Hi#HgKS&gJ8&«> 0@Jg&TFT^^-«*±i^fP 
BtSJillCOWTIiCfiEoTBIItllfflt*. ffi 
b, ift^&fS^K-rSit*^, CMOSlHtSSi, n^i- 
T F T t £ 5 ZL t iZ-t 5 , 

loin] as (a) tz&^x, 6000 \mm^ 

^KStS (ft*Wtc(4^7->UX*«) *m 

[0 118] ^CS«3tffiS7y***tjy7X^6 0 
0 1 aT«Utl, *©*!L«U&aiB6 0 0 1 b±tC 
20-6050nm ($TSL<}4 30-80ntn) ©ff 

f4. ^7X?CVDST-MIy'j3>I$5 3nm«) 

t4. iif ia*f wtfti*^ o , 

£^f#5. 
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[0 119] *LT, 4ia«JISSifl:aifi«:«ffl'bT*« 

fcfc) £i!fflTM;r&t,ijJ<, d^TS, ^$1^7-603 
0 6 5 2#4i«-?Mw2*lfctt*»::a£-3T. ©!&5t3i£ 

fc. 

[0 12 0] #AK£%R<D£a4b£tt£-r£fti! 

o) . m (Fe) , n^y^A <Pd) , 6& (P 
t) , m (Cu) . ± (Au) ^SfflMSCtrii-ft* 

[0 12 1] ±IBI»»7£*oaSll0lS«. 

•So 20 
[0 12 2] *fc^SftcDXglC5feioT. 4mn-><) 
3>M©-&*7k^»fCti±«>j6i. 4 0 0-5 00^^1 
etWSflSOSftfliaSiTVi, ^*r*5iSS£5 a t omM 

(-*5HT5 0 0~7 0 0*C (f^fcHC«5 5 0~6 5 0 
■C) OfflS-C4~2 4a#(WJflDllDSftSaffl&J)DAr#aR-> 

[oi2 3] #aK>uii>K*ttsrft;*ii-*£iHP«> 

«Ttt53nm) it)t.l~15XilHjt*l&. (0 

5 (A) ) . 

[0 12 4] -*l,T*SJRK5"J3>«6 0 0 2±IC8SHfc 
1 3 0 nm<omtS<OU&StitSt6 0 0 3 
*»J*L-fc. fLTtSftIi"J3>«6 0 0 2l:yy!S' 

'J>y*tt*»j£-rsfe*&e. etfKfbDte o o 3icw 40 
□ see 0 0 4£?g:jF&u/co (is (B> ) 

[0 12 5] tlTUy'XF77i'6O0 5£(f3cLfc 

')>$:\*~tf>#-t&. t5t. MDSB6 0 
0 4*6^1SyiJ n >I6 0O2i;U K— e>2f 
S*U y-^^U >i/®^6 0 0 7#jej£;**l£. dCDt 

6 0 0 7OTfP££gi§ft:L. U>!tienilUl600 7 

[0 1 2 6] K-fcT>>yii'J> (P) ©»S*tl X 1 0 50 
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"-U1 0" a t oras/cm'gflC^SJ;?!:! 
gpL£„ *JkIN7lt. U> <P> ©SfiE#<5x l 0" 
atoms/cm'i!5t5J:5t. -f * > K - fc! > y& 

coi2 7] -f #>F-y<DmcommmEEi&i 0 

keviLt 1 0 kev<DmmmmT&t\it. U>te 
SSBtftJBG 0 0 7ffl®S £ 1 0 0 nmRJbtfSia 

[0 12 8] 6 0 0t;£D^^I?S^tCTl~l 

2*M (*3dS6#]-pte 1 2ttm> 

u vic^i^-y-snicticsc^.. 6 0 o-c<Diagcot> 

JUH^ttR 1 0 0 0mgftS&tt-e*a£U:©SB«*l*l!i 
5. (15 (C) ) 

[0129] mz&mmitme 0 0 3 izvx*. 

y*>ttl,* y7*"j>ySSt6 00 7 »St5. 
(0 5 (D) ) 

[0 13 0] fLtffiMftieo 0 3*l*SL,fc»K: 
(06 (A) ) . #SSyU3>l6 0 0 2SS5 &o 

0 0 1 ±\zwtimmmfre>t£*mitm6 0 0 s 

a£Jgji£Lfc. *3dlg«i|Tt42 0 nm©»ST?«PfiEL 
fe. (0 6- (B) ) 
(0131) v U 3 >B* 6 0 0 3 tlftflsttft 

fc. 9 5 ot-et**B«Tr!B«ft 

L. Sea«y'J3>I6 0 0 3©II£ 1 5 nmnmt& 
& Sit ft. (0 6 (C) ) 

[0 13 2] *LT!)lttfti:J:OfS*<**<ftoftllS 
«tS«Kfl;Bl6 0 0 8 b»£L (0 6 (D) ) , /\$ 
-r/m^ia^T, *«&SS6 0 1 0. 6 0 1 

1,601 2£S5i£bfc. (07 (A) ) 

[0 13 3] fit, ¥iM6 0 1 0, 6 0 1 1, 6 

0 1 2*B^TJSl*'-K6Wt6 0 1 3*tMSft 

iy-h«W6 0 13*, -t©Kfll**5-2 0 0 nm 
((?aL<iilOO-15 0nm) t&SJ; p \ZMf&-? 

*»tt5B*>6a4»iy-h«M60 1 3<D^ff 
£4 OnrntLt. (07 (B) ) 

[0134] *ci/yx hvxi'eon ^fij^L-rm 

1 f- h*&»&6 o 1 3©~ss*x-y5 L >y-r-5cic 

J:0. *S«6 0 1 ZcD-^mmZ-tttc. fLTU 

jSSISMStWS (C s fS*£) 60 1 5£f)ilfc. F-tf>^ 
ttliOiSmffil OkeViStfrU, U> (P) ©igfitf* 
ixi0"-ixi0"at oms/cni'iticas 
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<tatcng5Lfc. &ntemx-iz. u> (p) commas to 1 39] *:si««6o 1 7sy$2Sti6 

xiO"atoms/cm , tS6J:5l:. -t*>F- 018W-->i'U p?^*JH|T F T©y~- h 

t:>f8ttlntfiofc. (0 7 <C) > 116 0 2 0, nft^HfflTFT6 0 2 1- 6 0 2 

[0 13 5] W^X^?6 0 14tld*Ufc». I 2. C s«^6 0 2 3£Jgi&L?t. (08(C)) 

2y-h««K6 0 1 6t*BEL-&. JB2 [ 0 1 4 0 ] -t LTy- h«m 6 0 2 0 . 6 0 2 1. 6 

y-h«!»K6 0 1 6©£JPtt5'-2 0 Onm W£l, 0 2 2. Csfl6 0 2 3 2 £ LTffJffl U 

<IJ100-150nm) £ ITtUf&iA. **«*rctt *I6 0 1 0. 6 0 1 1 &tf¥«ttK6 0 1 2 0>~««C 

KJP*«2 0 nmtitt*J;5C»rtL,fc. (07(D)) 2 4 - 6 0 2 9 «J8j£U&. nat**r-^r*^tt«tA: L- 
[0 136] fLTf lifI6 0 17S^2iiI 10 Tit U> (P) (As) e^M<. 

6 o i 8 -**tc»rt-t;fc.- **««Ttty— -ray > <p) s«»tt< . ^rw^ > CPH) 

!BE40keViSTffK U> (P) ©g£gjfl*5xi 

[0 13 7] -€-L,T08DSB6 0 0 4&tf!MSyij3> 0"~5xi0"at o m s / c m 1 UmiZU2>£ o tz 

fit 6 0 0 2©p^Y*;PI!TFT3&sjBf££n.£^fr£ffi SIML-fc. **JS«d"ett, ?«M«6 02 4-6 0 2 

^Tl/yX h7X?6 0 0 5£SJfi£Lfc. -tL-TIS&ll 9 © U > (P) ©tftfg** 1 xiO'^toms/cm 1 

■>U3>l6 0 0 2Onff ^JUTFT^M^n^ <t&£J:5!C, -f H— lf>yg«£:fflt>Tff ot. 

«»KL.*t»**ffi*iWWr*BttT. pSS**r#-T« *0WW*TM:. c^T?iBriE*nfc5F»E4bSW6 0 2 4 

l.t#d> (B) ^F-tr>ytfc. H-e> -e o 2 9i^£ti*nsa£tt^T£^t>©ss£ 
y«SBii«ffi 3 0 k e vmrnxm^ #n> <b) com 20 (n-> tm-t. ma (d) ) 

S#SXl0"-5xiO' ! at oms/cm'fgi: [0141] ^i;p?t^STFTi?i^*i#l6 

&*J;^tCBSffiL,fc. #|6J60im4. #n> (B) ©it OlOi. nf t*)HTFTtSS¥»*K6 0 1 

mt/tl x 1 0" a t oms/cm'ifj:-5J;5tc:L?t. 1, 6 0 l 2©~ge^a3«t'5fCU'^X hTXi? 6 0 3 

#a> (B) ©j»liB(4-f *->H-7 r ftr*«SL-TfcA^ 0. 6 0 3 1. 6 0 3 2£MUfe. lE-tTUyxh? 

L, #®HvUn>K«rfi£lffi-r*<i:#iCH«p*C^ttlLT X?6 0 3 0, 6 0 3 1, 6 0 3 2 gfijffl Lr¥^Si 

£<££t>Ti*£. ^LT*3iilt>'Uri>BS6 0 0 2© 6 0 1 1, 6 0 1 2 ©~gEt::nS!£ft#-f S^&$t£ H 

!t#tt(C«fcoT(i. U*t»ffl«flE«ftfl»-r*fc«>fc#a> ~t:>^L, ^Fj56fem«c6 0 3 3~6 0 3 6*^sSU 

(B) Xi$U<>3> (P) *»flBLT"bfi^. d^T© fc. 

#d> (B) witt-fbfcM-cftu^, bisxu [0142] ^mmmme o 3 3-6 0 seovAtt. 

3>|6 0 0 2O#o> (B) S-^ipUfeSB» (^^^ 30 7*X7^> ( P H, ) ^fc'f * > K- ^fifeT-ff 

AH-ySB) 6 00 6Bnft^HTFTWlfHf ^. K- tf >y«*DjSmflE 4 0 k e VS8ET?tft». U> 

«E*Bf£©KHW;«aSfc»lCjgj£f«C&**#* (P) B»5xiO"-5XlD"atoms/c 

Lft?fc. (B8 (A) ) m'SaEfc:&«>J;5»cwapb&. **Jfi«rtt. 

[0 13 8] SglaHiIIg6 0 1 7»inS!©'Ftt«**-r WW 6 0 3 3-6 0 3 6©U> (P) commit x i 0 

■£^fSM->U 3>g?T-£0. CVDgSI^TlSOn '* a t oms/cm' iStSipClfc. ^^SBS^T 

m©ttffTJB«S*X-C^«. £A:jg2*ttl!l6 0 1 8tt ii. CCT?»l«*nfc^tt«»jH«6 0 3 3-6 0 3 61: 

^>^f>yU^HTife0. */1^U>yt:<k0 S**i*nfflftft^-j-*^«tt©iRtt* (n+> £36 

1 5 0 nmOiiTisJSftTUS. (H8 (B) ) C f. (H 9 (A) ) 

©«£. &JS®^ffl^5<fcf)&^ffi$tai±a*5at, & [0143] kyXh?X560 3 0-603 2^ 
JB^'J-tM" HP4:SlS^i©a®^ig(iS^ttfet^<. 40 U n frZ-JUMT F T £:;fcaSB#R£/tC s 

^tldfc^^WTWa^^T"*^). &*3ftll^gl6 SVW 6 0 3 9TB^ft. fLT¥MI6 

0 2 ll*mi£?>2Jl' (TaN) , S^>^f> O 1 Ot: pi!*«4t5^M«$ K-tf>yLfc. 

<wn) , mt^-py (t i n) st. ^fb^ u^y> tsw-pB, ^#7> (b,h.) ^m^tz-i^-y 

(Mo N) , ^>Wf>->U-S--f H, ?-^>f>'J+H' t:?M»i«6 0 3 7, 6 0 3 8 £fl5e£Lrc„ K-tf> 

KSfcttt'J ^'x>i'U-tl-f FT'MLTtK, 12 yktiJESllEE 4 0 k e VgffiTff #n> (B) ©iffi 

ilI6 0 2 2B^>^;l' (T a) . 7$ > (T i ) . JS#*5 X10" -5X1 0 !t a torn s/cm'8Sl: 

tijyf> (Mo) . ^>ifXf > (W) jO><S,jgfc£*lfc ^SJ;5tCia@i3L.fc s **ifep]-ett, ^»M6 0 3 

5c*. *fciaMI27t^^3iSE»iT^^^^, wlmLfcM 7, 6 0 3 8©itfP> (B) ©M#lX10"ato 

o-TBft*B) -C*&LTt>JU>. 50 T»Adnfc7H«1ll« 6 0 3 7 , 6 0 3 8i;ttns 
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pM&tf5--rz>^fm%i7tmomm$: (p+> tm-t. Lit. ^ 3 i^m e o e 3 ijt^ >j jua^s o . 

6 0 3 7 . 6 0 3 8 izit. WzMxmT'mM ^fflf $115 0 0 nra~l 0 0 O nmTW^tlS. * 

£tlfe>J> (P) Sfcti#D> (B) ^sntu* *J6HTtt»3HKtt*JR6 0 6 3©ff**8 0 0 nm 

Tii, -eniCitLT+^irS5^fi^-C:^o> (B) *i^SP iLL (S10 (B) ) 

£ft£CD-C. pSW^mtt^SS^Sn. TFTCO!|#tttC [OISO] l3lK»l6 0 6 3CB3>5-i?h* 

We,*»**jL4Cttt3St^. (0 9 (B) ) -^tfflMS**!. B£««6 0 6 4jWgj££*l 

f0 14 4] i/y^h?X^6 0 3 9«iLfcE M ft. *JttM?ttMHM6 0 6 4 OJPSfc 2. 8 *tm 

i!6 0 4 0$MLt. 0 4 0li£<b£*K tLft. i*116 0 6 4«3>?? h*-^L,T 

*6tt9. CVD&l::j:?-r0(JP7 0nml::#/$3*l HU"f >SCI6 0 5 8 &ttSK»l=«|flESns. 
fc. (09(C)) 10 6 0 6 4t23K««M«ffl^ntfAW (BIO 

[0 14 5] *CS^1^T, 8S0tf3 0^ (C) ) 

frTmrn-rscifc-fco. «ftffiii:t*ns^nu to 1 5 n eutopic, k 5 

#¥«MMit6o 1 o~6o 1 2(*3T«tTf-hf«i -f y<-@B*«tcf«*T h 'J * x@ki::»* tmmzm 

6 0 20-6 0 2 20T»IC*T?l£**4. y-K*«6 ^6 0«*»jRCJ:-3 T93£ < SntBAH 

0 2 0-6 0 2 2©TaiCtt«-r*^F>E«JfB*6 0 4 1 *U li>fmi£&J:tf£Mtt0iKt>«ft%4M£B 

-6 0 4 6SLovs^i»t?,. *fcy-h««6 o ^^s. tit. «-oj:dft««uiie4MiB««a&LT 

2 0-6 0 2 2 £DTgEiCfeffiLTii^-r> *m®mm ft&Lfe»&f|gfttt?ttKe»S. 

(y-Xffl«itBKH>«*) 6 0 3 3-6 0 3 6 [0 1 5 23 [H*S«8J3]*S«W^SfiLTJBJ5£Snjt 

l;StTWttftll«6 0 4 7-6 0 5 0£LofjB CMO S lB!&^iB$Stt#* &«&3fc#ge (7^^^ 
««tS. ^MftS«6 0 3 3-6 0 3 8, 6 0 4 1 20 ^ThUi'^Sflf-f^yH. 7?t-f^?hU? 

-6 0 5 0tS±ieS*fflgfC<fcoTi£&ft;£;ft5. (0 1 XSELf^^^H, 7i?r-f ^h'J?XfflECf 

0 (A) ) -fx^H) kjbh* w*., tnbig 
e>&«sii <Dmm%>&m6 0524500-60500 txn-ctz. 

njn©Jf *3HttWTtt. CO 1 5 3] ^OiiittfiStl-Ttt. 

1 0 0 0 nm<DJflST^f£L£. •frot, V-X««S 5. ri^JI'A * (U7^*fct*7 
tBKU-f >@«E6 0 3 3-6 0 3 8i:it5n>^? D > hSi) . KVt> > hf-< X^-f {zi~if)VM 
hft-JV&mifcL, y-XEI6 0S3, 6 0 5 5. 6 f^xyK) . it—. l-Xtf-isa >, A-Xfl/t, 
0 5 7 t, FU"f>lE»6 0 5 4, 6 0 5 6. 6 0 5 8 /t- >tfa.-^» fl*?IHf $8383*; (*A-f^3> 
£#fiSf£. &#. B«LTV«5t^J»«. *SHfi«n?ttCI 30 kfjL-fi. £t*«K$A:ti:C?-*lf«) & «!:**# 
C0V~XB2iS, Hl/-f>IEi$. TiiOOnm. fsg -5. £ «~-0>J40 1 4 , 0 1 5 RCJC0 1 6 iZmlr. 
S&tfTil4 0nm, Sim7MrW83 0 [0154)014 (A) tt/S- V^m > Ki-^T 
0 nm, T i mi 0 0 n m&A/t y ^SfctfM«gL-T^J5S &t>, ##=2 0 0 1. Bi#A^g?2 0 0 2. 3c*g&2 0 
tfc 4 L-fc. (0 10 (B) ) 0 3. K 2 0 0 4«*$tf. *%BJ€aS#A^ 
[0 14 7]*l:V-7K»6 0 5 3. 6 0 5 5.6 0 »2 0 0 2 . S$i2 0 0 3*tOD!!Ofif «*HBt: 
5 7t, KUOK486 0 5 4. 6056. 6 0 5 84 SgffiT* C £*<"t?££>. 

I5j:5tf 11PIS6M6 o 5 2±izmtmmmfrz [0155] 014 (b) tttry^a^-e&o. 

3tt-&Ay>-^-^3 >I6 0 6 0S2 2 0 nmCSST 2101, S*g&2 102. m^Xtl%2 103, JSff 

JgjsKf-S. (010(C)) X-fyf 2 104. A7f l J-2lOS. Sii2 10 
■flTA-j^->3>IS6 0 6 0*I^ < t5f:LTg 40 6 *»!H£**»2 1 0 2 ^©tt©.flMM« 

2JHM»ft»tt6 0 6 CKDJB 2*181*6* »lett&C»rr*;:£a«T*S. 

^6 0 6 1 (47*"JJHUI*»&*C0. ®$^8 0 0 nmlz (0 15 6] 014 (C) }Vzx>\Zn. — 9 (* 

BfifeSttS. -t*^3>tfi-^) "C&D. **£2 2 0 1, #*5gg 

10 14 8] 7i?U;UK^?)/j:«.^2@K*eSM6 0 6 2 2 0 2. g&SE 2 2 0 3. Jgf£X-fy^2 2 0 4, S 

lfelBOt, 0. 3 h r (D&ft-TrMmi-fiim* ^21 7*g& 2 2 0 5 m&StS. sMgl^tt^pgB 2 2 0 5 *$>%r(D 

mmmme o 6 1 ©jtt=T i m*&i±t i *±f&ftf? m<t>mmftw®mzmm'v$z>. 

•SJP£# 1 0 0 nmff>mftm& 0 6 2 4fl?firr-5. (0 [0 15 7] 014 (D) IW-yjUf ^77"l/-fT 

10(A)) ®0, **2 30 1. SSS2 3 0 2, 7-ASS2 3 0 

[0 14 9] f IT, MJtM6 0 6 2^m^^Ofzm2 3^£"£r&. *5e^tt«^ffl5 2 3 0 2 ^©ftfeO^SiJ 
®F<«gli®l6 0 6 1 ±i:S3If»WSI8l6 0 6 3 4JESe£ 50 PIsIS&C®jrr* c:i#T 
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[ois8)@i4 (e) faypy^A&issL-fcsse 

9, W2 4 0 1. g?7SgB2 4 0 2, X£~AS62 4 0 
3, l2gi*Z 4 0 4, *^-f?f2 40 5«4 
tf. uO?l/-t-liBS»#il/TDVD <D 

igtial Versatile Disc). CD 

$*fct», s****aBBtr*>y-A-*»-f >*-*v 

[0 1 5 9] ® 1 4 (F) Ht^**^7T?»0, * 10 
#2 5 0 1. *w«2 5 0 2, SBSSE2 5 0 3, itflsX 

«9i*S*»2 5 0 2**©fi!l©^f^§^^i^l1iPlHi!^§^::ilffl-?' 
£::<^:tf*T•i?r<S., 

[0 160] 015 (A) !3::7n> ^g!J:7'O> ! x^';5'- 
T-;$j0, ®**^B2 6 0 1, X5MJ->2 6 0 23F£-§r 

if. *!£HgfiSS*Sfll2 6 0 i ©~-gE£*err -asanas 

SS12 8 0 8*-E-©fifi©ff^-©]M(s]gSJCjiffl-r-5Cl<t 

[0 16 1] Hi 5 (B) BU7l^Dyi^^-TS 20 
0, 7 0 ^MgE2 702, 5 5-270 

3. XjHj->2 7 0 4«ftfttT. #3£Wtt:&S*£«2 

7 0 2<E>-««*At- «KMii«IIB2 8 0 8**©ftS 

[0 16 2] £t*5, BIS (C) tt. 115 (A) Rtf 

@15 (B) «f»i;*sW*ia:S4«B2 6 0 i, 2702© 
*jg©~«aJ€^bfcSTa&*. S»Sf 2 6 0 1, 2 7 
0 2 S3, 2801, 57-2 8 0 2, 280 

4-2 8 0 6, ^^a-f-^55-2 8 0 3, yj X 
i2 8 0 7, MgSgf2 8 0 8, fefflg«2 8 0 30 
9, *&*T*^2 8 1 OTtSm^^lS,, SW3t^2 8 

«a-eaboT*>«fct>. Sit. 0 1 5 (C) 'HCi^-OE 

[0 1 6 33 *fc. B 1 5 (D) tt. B 1 5 (O 
*S«-*#B3t*I** 2 8 0 1 <Dffim<D-ffl&7f;l,ttmT$> 
5. ^USSMTti, 7tK«2S0 1tt, U7Ui?^ 40 
- 2 8 1 1 . KM 2 8 l 2 . U >X7 H2 8 1 3. 2 

8 1 4, ®^}&ffl^2 8 1 5, MU>X2 8 1 6 "C 
«j5££tl-S. 015 (D) \Z7h\,tz%mX&Jk\S. 

-«-e*oT**ciBfi*n&^. mar. 5£jHjt**e 
3t^u>x*, g3t««6£#-f ^x-f^ 

A*, tffii^^it5 7^ JUA. I R74)\,&mo>yt 

[0 16 4] fcfc'L. El 1 5 CSLfcyDyii?^- (c 
iSUTtt. ig>Iiy©^M^gffi£^£:«££*LT 
339. E»iS©*»«*SBfttfELS?K«fiT?©SflI 50 
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[0 16 5] 016 (a) itm^mmx'SbO, *($2 9 

0 1 , %Ptii?im2 9 0 2, m-pXiJ&Z 9 0 3. ^ 
SS2 9 04. j&fPX-f y72 9 0 5, 7>ft2 9 0 6 
• *B5EW**^ta*BB2 9 0 2. «^A*SE 

2 9 0 3. 3<^gB2 9 0 4**©ffi©e^$iJPE^t® 

[0 1 6 6] Bl 6 (B) BDlffffl <S^#St> Tfe 
0. 3j£fr3 0 0 1. S^SE3 0 0 2, 3 0 0 3. iE«S£ 
#3004. iSffX'f ^3 0 0 5, 7>ft3 0 0 6 
*5£91tt&*;&3 0 0 2. 300 3*e©fi& 

[0 16 7] 0 16 (C) aT-fX7*Kt*0, 

3 10 1, £«*3 10 2, S*gg3 1 0 3^£^tr. 
*^B**SB3 1 0 3 izmm-tZZ &o *¥E 
91©x X •? U -f «4*IC^Bffi<t L \Z& H T WfiJ 
T-*> 0 , *f£i 1 0 < >^-ELh (^t 30-f >7U±) © 

[0 16 8] «±<t>*C. *P^W©iiffl®Ei}a<li*T 
jA<. S.^,f05^if©«^«^itjgffl-r5>CtA*l5I^T' 
£•5. *&£0g<Z>«?tt»li£;Kftl 1 . 2©£© 

[oi6 9] i'%ffim4i*mmmx'{z. *m&w 

TEL (Xl^ hDJU5^-y-fe>X) BSSB*f^HL' 

[0170] 017 (A) l**H§fcl!8£flH>&EL«:K 
gB©±S0Te&3. 0117 (A) Kfc^T, 40 1 
0}±S«. 4 0 11 SiHSSS?. 4 0 i 2tty-*«MB» 
aft. 4 o i 3tty-h(MK»ia«r*o. eti-en© 

SgtbtHlSglilfigjS 4 0 1 4-4 0 1 6 £HT F P C 4 0 1 
7K35 0. ^S«»Attt«S*l5. 
[0 17 1] £©£*, tt>iS3SaB. $?kL<« 

B»EI8S»tfBiSllBB*HtfJ:5CL.T*^-»6 0 0 
0, ->-U>^« (A^v>^it,np) 7 0 0 0, 

Stm (^2©->-u>^«) 7 o o i tmii*>tix^ 
z. 

[0 17 2] 017 <B) }i*:^JS^J©EL«^ 

£B©»MB*ifiT*(3, m&4 010. t«4 o 2 1 

©J:CB»lsIBfflTFT (&L. c;;T-«n?-->r*;Hy 
TFTipftWfTFTM*^htfeCMOSI 
) 4 0 2 2SL^liSg£fflTFT4 0 
2 3 ({EL. C^-trtiELSS^W^SSS^P-rSTF 
Tfcttgh^LT^-S. ) a<ffi£fiJc£*lTU-&. ^nSOT 

to 1 7 3] %.m5zwu> mm\simmr ? r 4 022, 

iH^SBffiTFT4 0 2 3tCBSSLTffl^5^i*i-C^S. 
[0 17 4] *BSEW*ffl^TRI!fElBfflTFT4 0 2 
2 . iB^^ffl T F T 4 0 2 3 ifi^WL Lfc , »SI«»T 



rj.zmfflm.mm wmitw 4 0 2 6<D±\zmmmmT 
FT40230FK >t«sK«t:ttarr«.aw«i«R 
t&5iMi4 0 2 7 &mf$.-tz>. iiBjgsm@i>L-T 

tt. KflS-f A.!:BEfl:;*>C£«Hfc&* <ITO<hP¥ 

lUSCimS. f IT, Btil4 0 2 7$M 
Lfce. *ftaaS4 0 2 8£®J&L. Iftl4 0 2 7± 

[0 17 5] EL14 0 2 9 t»fltt5. ELB 

4 0 2 9tt4i*l<OEL«» (iEaaAIB. iEiL«SJB. 10 

[0 17 6] **««Ttt. K-v^^^fflWl 

mmz^oEL^^m^-rz, is* h-tx>*iiht 20 
iB&#fcKft©«ft33£»a*^6ft3S3fcJi m&%9t 

m. »fii8!3tH2S:tf»fi*3t)i) £ 4: T?. * 

7-;g7F#sJfi£te£. . fe^&Ji (cc 

J8t>T4> At*. £>Hi, #6SI3«©EL*aHI 

[0 17 7] EL14 0 2 9£^fi£L?c£. ^©ilClS 
14 0 3 Q&Wf&t** H4 0 3 0i:ELi4 0 2 9 

» I". fcT, S3S4>-eEL®4 0 2 9iil4 0 
3 0tlttttltSi»>. EL® 4 0 2 9&*f£tt$?Bgl 
TJIM&L, AfUBttUtttiTlMH 0 3 0 ^ifiEtSi 

4: TJiJfi CD «t 5 ft js£)^ & 51 fil t -T * . 

[0 17 81&*. ^mmmx'\tmm4 o 3 otit, 

L i F (7)»ftyf*A) ItA 1 & 

ommmm&m^z. M&m(z&Ei.m4 0 2 9 jii^iss 

SSTl nmf©L i F (77<t'J^A) fil^JgfiE 40 

fLTii4 030840 3 1 -tr^nfcgOS 
K*^Tlggi4 0 1 6{;ff^$nS„ SBi£ 4 0 1 6 til; 
14 0 3 0t'3r£<Dittffi£#;i£fc^<DSM«SSia-e<& 
0. agHft^-X h*m4 0 3 2^UFPC4 0 1 

[0 17 9] 4 0 3 1 fZ^*tlfc®«t(C*S^T^S4 0 

3 o tSH^4 o i 6 fc£*ss;tti::«i*-r*fc*K:. SPfl 
teftK4 0 2 6&tfKWR4 0 2 8l==i>^^h4t-A' 50 
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%Mf&-rz<&w&&z>. zn<mmmmmm4 o 2 e© 

^I6SK4 0 2 8cDX-y^>^ (ELl«ls£filICOBfiD 
gErojgm) IZJgfi£UT*it«a^. Sfc. t&&ifg4 0 
2 8^Xy^>^TS0tC, ifflW4 0 2 6iT- 
jgTX7f>^btfefiH. CO*©. HMfefUM 0 

2 6 tmmm4 0 2 8 *«h &wi&tm-c**itf, a 

[0 18 0] C<0«t5CUT^B£*n&EL3S^CD^SS 
£®-^T. /ty->*C~>3 >I6 0 0 3. KW6 0 0 
4. 6 0 0 0&&f&2tlZ>. 

[0 18 1] a&fc, EL*?»eiBtrJ;5f:Lr, * 

/1-#6 0 0 0tIS4 0 1 OOftflCS'-U 
S(i€>n, $f,l;y-U>W7 0 0 0 CDflMlZtemm 

to m2<Dis—v>i/m ?ooi*«sns, 

[0 18 2] C0tt. COS«fl6 0 0 4«, M- 
«6 0 0 0*«*f *fc«6<D»*#JtL.Tfettt«i-rS. 
SW6 0 0 4tLTil PVC (#UfrHD7-f 

K) , x#*>-«IS. i"J3->ii. PVB (jpUtf 
XJ),7^;i0 ££fctEVA <X^U>fc?X^7-t^— 

h) *fflt»* £0>aHS*f6 0 0 4 ©f*3SB 

£bt>, 

[0 18 3] 3t««6 0 0 4<0«H;:*^-" U— £ 

[0 18 4] x^-- tj--£fgW-jt*t"£, /1?i"!-i'3 
>«6 0 0 3iSX^— y--ffi&^SiT-Swt!!(iT-es. 

[0 18 5] $.lt. A^-*t6 0 0 0tLT(i, 
«. TJUSX^A«, Xx>l/X«, FRP (F i be 
rgiass-Reinforced Plastic 
s) ffi. PVF <#'J fxJU7J^7f H) 

*7^M*ffll>5:t#T*6. ft*. 3tWW6 0 0 
4tLTPVB^EVASfflH5i&, K+jtt m©7^ 
5X«7A*-f Jl/^PVF7WJUA^-7-f 

[0186] [IU EL*^6©SB3K*iai (^OSS:« 
3S»m) tioTIi, *A-«6 0 0 0«Mft5 

[0 18 7] IB^4 0 1 6«v-U >^l*7 0 0 

0*«fctfSI4*f7 0 0 1 tM4 0 1 0i©M£lo 
TFPC4 0 17!:fa«i;M^ft5 t ft*. ddT 
«K«4 0 1 6tCOtiTiffiBjbfc*5, ifflES4 0 1 
4. 4 0 I 5 feBSCLTi'-U >tfti7 0 0 0*<fctf 
g^«7 0 0 10Tfl^TFPC4O 1 7(C«^l&5IC 
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to i 8 s] [*«s«s]*sii«T(i. *mmm&m<,> 

t^»T.'B18 (A) (B) SrffiHTRDIT*. 13 

17 (A> . (b) twi;#*©t,©»4nt;*»*»L 

[0 18 9] 018 (A) tt*£KM<0EL*jSS«© 
-hEST-abO. B18 (A) £ a-A' "Cffli LftifBiH 

&H1 s (b> Kw-r. 

[0 1 9 0) 3MMS4fc|i£oT. EL^CD^B^SI-p 
tAy >"<->3 >B!6 0 0 3 SttMt*. !0 

tO 19 12 $-Sfc.--£t**fr«5±-5l=-LT*WW6 
0 0 £©3Hg*f 6 0 0 4»4. iJA'-a6 0 

6 0 0 4£UTi4. PVC (#U t=WD5^ F) . 
x#*v»flg. vUn->*8J&. PVB (#Utf-^^ 
^•9;W ££:t4EVA (X^l^fcT-JUT-fe-x-- h) £ 
l^SCt^S, £©3<»fc*6 0 0 4 CDFsSStrlfcjB! 

[0 19 2] ift. **«6 0 0 4««fi;^-!>-$ 20 
§t^ttfeJ;K Ccot-S, xi—V—GBaOUl* 

U tf— S#»r««tt**& . 

[0 19 3] Xt— tJ— £Rt*fc«£. A -7 ->^-->3 

[0 19 4] Sfc. «A*-M600 0tLTll 
R. TJ^^AR. Xt->UX«, FRP <F i be 
rgl ass— Reinforced Plastic 30 
S) «, PVF (!)fJt;^7M7-rK) 

[0 19 5] ffiU EL»f*50«**Sl <3t<DlMf 

35(6]) cioTii */t-«6 o o o ^S^Si&^r-rs 

[0 19 6] mz, 3tl«6 0 0 4^fflHTAA'-«6 40 
0 0 0 £}gSL£;fg. 0 0 4 COffifJ® 

*a5«fc^»C7l. — A*f6 0 0 1 &M9tHiZ>. 7U- 

6 o o ziz^^xmrntstiz, ;ct#, ->-'j>y« 

6 0 0 2tlTB. JtaftttifSffll^dWtUW 
t,*. /«t*3, ->—>J >yfct6 0 0 2 tatrSSft'STb-K^gE 

fc*. 50 
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[0 19 7] IE^4 0 1 6«->-U >y«6 0 0 

2tSS4 0 1 0 tOWM&m-O-CF P C 4 0 1 7lCtg 

^»icia«ssn«. &*s. ;;tijffii4 0 1 6 ic^t,* 

TKSLfc*. «&<DE«4 0 14, 4 0 1 5«l;L 
T->-"J>^«6 0 0 2©T£ioTFPC4 0 171: 

[0 19 8] t*lS«63ClC-CEL**^*^C*S»tS 

■saBas&tctta&KSittifi&isi sic, ±gj«s^ 

02 0 (A) SC. l§Ii&@£0 2O (B) ICST. 0 1 
9, 02 0 (A) Xtf (B) -C(4*a©ff**fflir>«<0 

[0 19 9] Rl 9l=43lr)T. S«3 5 0 1±C»»6 
ftfcX-fyf>^fflTFT3 5 0 2 54*H§PJ1CDN T F 

-Cttj':7;t4 , -hRR&LTfr*«*i. RRREWR^a 
■fcXCifcg&jtUttftlr* ©TISBJJ4 ; SaST«>. fib, y 

ft*. *njfi«Tf4^y^y- h 

U h 'J T'jUy- h*Big-^*Hiii:tf>'/- h*&£Pf'3 

[0200] mtz, mmmmmi-FTz 5 o sit&mm 

iBONTFT^fflHTMSn*. d©££, ^^7? 
>^ITFT3 5 0 2OKH >SB« 3 5 5413^3 6 Id 
J:oT«WfflTFT©y-hSl3 7 
«S*IT^«. 3 8"P«$nsiESS(4. X-f^f 

>^fflTFT 3 5 0 2Oy-h«83 9a, 3 9b£mSC 

[0 2 0 1 ] dOt*. iaa»fflTFT3 5 0 3i?* 

R««H©«ifiT**::&W*»fcRRftR*** , 3. S 

jttt»fflTFTf4EL*^e«tn4«aE*&«»r*fc 

[0 2 0 2] **JSfiflTf(4'®atKj9fflT F T 3 5 

0 3£^>^y-h«ifiT?BHpUT^-5#». RR<0T 
F T ^e^ltdoaif it V^y— r-«ii ttTfeAK 

jm^m^mmz^mv. Kt»ja*Tff*. 

Z>£o\zLrzffi&£LTh£u,\ dOJ:5/<£«it«^fc 

[0 2 0 3] 02 0 (A) SC*-fJ;^iC, ' 

fSfjflTFT 3 5 0 3©^- h«iI3 7 t&.&saisi4 3 5 
0 4T^£*T.*ffiigET\ fiISITFT3 5 0 3©F 

h , >e»4 o £m&m&in,Tmuz. 3 
s 0 4x^zn&mmT'\zzt>7 : >vi>mf$.2ft$>. z 
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£Dn>x>1t3 5 0 4\tmmMmmTFT3 5 0 3W 
&*5. KK>6E»4 0\mm&18tWt (MM 

«s) 3 5 o eizmmtsti, miz-^mmmopL^tix 
us. 

[0 2 0 4] *-f 7f>yiTFT3 5 O 2 &tf®ilitJW 
IHTFT3 5 0 3«±fri4^ Utyy^-ya >^4 

¥S4t«4 2SflH-iTTFTKJ:«a« 

[0 2 0 5] Sfc, 4 3fiE8*tt©S5^s8mBlTfc.&iB 
^ffiffi (EL3f?^©{£«) r*"3, MiMTFT3 
5 0 3 0KK>i:ta»ca«Sn4. iltl4 3 

[02063 *&, mmm <»*i,<tt«») 

nfcA*>5'44a < 4 4bK«fc9Jt1J«£*t.fcSI (SSfcfcffi 
ITS) ©*C3E3tH4 5*«^fiS^n*. &*3. CCT 
«~B&L^e3jKLTt>&U#<, R (SIS) , G (») . 
B (ft) ©*fiC»*Lfc«JtJi*f1*0#**TfcJH*>. 
«%■ t f StS E L ttff t LTtt 7t#&tf U 

«*»^«. «*wa«t#u uxit. 

57i-V>t'-U> (PPV) JS, #iJfzW*A 

(PVK) ft, «U7^4-U>-*a:£]B««tlf&tl 30 

*. 

[0 2 0 7] PPVf«EL«SiLT)iS* 
ttSOfe©******. CT^-^ f H. Shenk.H. Becker. O.Ge 
Isen.E. Kluge, ff.Kreuder, and H. Spreilzer, "Polymers 
forLight Emitling Diodes" .Euro Display, Proceeding 
s,1999, p. 33-37J ^&BS¥l 0 - 9 2 5 7 6*$**CS2 

[0 2 0 8] mi$&ste?£ytmtLTtt> m&izmyt-tz 

+JU^x- U>SrffliAntf&t>. 0~ 1 5 0 n 

m <jff£ L<&4 0— 1 0 0 nm) <ff tlHT&t^. 
[0 2 0 9] fib. ^i:(D^j«%7t^i:L-TIBts«.z:i 

oi?S5«EL«a0-i-esoT, ctuzmmtz 

[0 2 10] PJAf*. **K«TI4#U 50 
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$©«r«EL«w^a«*r»ttiiiaio**»*ffli»»aci: 

[0 2 1 1 ] #3!i£0irai3i3fcS4 5CD±lCPEDOT 
(#'Jf*7i» ttHPAni (#iJT = U» T 
&*iEILttA»4 6 £i£ilfci£S#tii<DE Lit LTt» 
ft. *LT. IEJLaXJl4 6 0±(CJia^W*flfC&* 
»«4 7*«RttSft*. SS*»4 5T 

a=i£*nfc3mJi»WK«rt*-»--r (tf t -©j^eiaj* 
oT) ifcttsnsfc*. BMEKM^&r&W-tlii&'&fc: 

di*TtS*<, BH»tt©fi*»*>liyB*]E?l.&AJ**# 

[0 2 12] RBS4 7ST'Jgs£*nfeB$.^-rEL^T-3 
5 0 5«t5. ftfe, ZCTt.>5EL*f 3 5 0 5 
»4. SJ^m^ 4 3, ^14 5, IE?LftA«4 

6S^^ei4 7T^Snfczt>5 f >-tl-S:Ji-r. E33 6 
Afc^fJ;dt»^®Si4 3ttH*©H«IC»«-&'r 
Mt#*«ELl?i:lTWt«. SEt>T, 

[0 2 13] #*««Ttt. WB 4 7V)±IZ 

t<£>\zm2rtvi"<-->a>m4 sstatt-o**. is 2 

[0 2 14] ei±OJ:5t*«»fl8»ELa3R/<*;H* 
SI gcDJx^^jfWBi^A^&SiB^gPSWU. 

r UraAC^^tMWfflTFTt^ft*. fto 

[02 1 53 &mmm<Dffi0.te> mmmi, 2<d 

Mbt£&& \z®.&&i>1£Tnffi-fZ> Z. £ 0mjttT&«. 
Sfc. HjSW3«9*F*»«3SSS!B.i: l,T*5H6W©E 

[02163 [Hte0y7]^MMT*ta, mmmsizipL 
rcmmmizio^x. elshps s o sco^ss 

43. 01 9©«j64:*tt*jattEL*^©aB»imSttt 

wbtftje**t**«>-c, "t<r>m<om.mu®mtz>z: 

[0 2 17] 0 2 1 C«»T. «8SlMWfBTFT3 5 0 
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[0218] **K«T?I4. (MS) 5 0 t L 

fin. 

[0219] *IT. |£«Ult-?a:*''<>9 5 la. 5 1b 
**Jgj*snfcl&, iS«a#CJ:0Ji«U Yf—JbAWJ- 

;u-e&s563tJi5 2*t*dEsna. toiciWJi'A 10 

7tWth*-h (acacKiSlESnS) t& 

»£££it3. £©«-£, iiS 4*Vt-y ->^-x3 >Bt 
£ I, T «>««-$-*. CJLTELif3 7 0 1««iWS 

[0 2 2 0] :fc^lg0lj©«£\ 5Eft»5 2-e3E£L.fc# 
[0 2 2 1 ] &*S. *llli«l(0«l£i4. ££091. 2© 

[0 2 2 2] [5fcfiM8]**««Ttt. 02 0 (B) iZ 

htb2 2 (A> - cc) tc^-r. &*3. *^JSeUiC*5 

HT. 3 80 1«^-f7f>J'BTFT38 02OV~ 
XI581. 3 8 0 3S7-f7f>^ffiTFT3802<Dy 
-hEflt. 3 8 0 4(3;«sft39lfflfflTFT. 3 8 0 5 [43 
>X>it. 3 8 0 6, 3 8 08HtIft|gI, 3 8 0 7 
tSEL^fr*. 30 

[0 2 2 3] 02 2 (A) Si. n "DO 153(1 IB -C«Sllt«»& 
Ml 3 8 0 6*#atUfc««f©M-lN6*. 
HSi#«SSfit;*&iS 3 8 0 6*«t"'kfc:*#W£fcS.fc3K: 

jgfi£snri»*/SK»»«**a. z©*«. «astt£« 
JBft-ra 

{0 2 2 4] 0 2 2 (B) tt. «9fE{K£fl!3 8 0 

8 £y- hffig|3 8 0 3 tffflCSWfc^WPJf* 

022 (b> -mmamssia 3 8 o s ty- 

MES3 8 0 3£tf*fcfc&n£5K#ttfc*ii£;tEo 40 

*fe»K*^LTfi!&:*J:5CR*+*=:t l bT?*a. -© 
H€r, m^««gll3 8 0 8 ty- 8 0 3 tTfl? 

[0 2 2 5] 02 2 <C) (4, 02 2 <B> ©* 

ittB«(C*««*e*3 8 0 8*y- hS2*§5 3 8 0 3t 
JFfrfCiStf, ~-3©li§ji£fiS£|ttt&iS3 8 0 8 

^ cti^ic t & * j; a t jgfSc-rs & \zmm-&& . 

Sfc. *««IS*3 8 0 8«:y-hKiH3 8 0 3«n»-r 50 
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[0226] *mmM<nmi&u. mmmi. 2, 
4 sfc}4 5 ommt s atrffl*i&*5itT3iJs-r-5 c 

[0 2 2 7] [$lfiB!l9]*tt*l6£q%UfcH2 0 
(A), (B) tiiilf]ifflTFT3 5 0 3©y~h 
ica^&mjE£#&T-&fci6Scu>7 J >1j-3 5 0 
l+**jfitLTV»*36». =i>^>-y-3 5 0 4&#BST5 
difepfSgT*^. £ffiffll 7©«£. tlWBTF 
T3 5 0 3iUSS«l. 2C:^-rj:5££*SgfPJ© 

h ^i?gi- s*t 5 J; o \zmi z tire l d d mm. it t> 

^S$3>7 J >-y-3 5 0 4©«:*)0i:L,T«!1SMt:fflu 

[0 2 2 8] i©*±«»©*^/t«>^>Xt4. ±gy 

{fc-TSfc*. *©aft0^fc«l«K:-&S*3>LDD(R 

[0 2 2 9] «Ii8C^Ufci22 (A) . 

<B) , (C) ©«jftC*^Tt>l^«t=. n>^>1t3 
8 0 5€©IS-r*Ci:t4BJg|-e^« ) , 
[0 2 3 0] /,£*>. #SS86fW©*!tfi£tt. §?S£#J 1.2. 

4 ~ 8 <Dmm.£ b ft t jfl^-&*?-&T^ai-r-s 

[0 2 3 1 ] 

y>5cj(ET»«*-ttact-e. #AJt¥3ttK£9A£a 
as fife * u — tf - ti &it i* £ ffl t» x ^ as $ n * m m n ¥ m 
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